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virgin and memory B cells, and also up to a late
stage of differentiation of B cells into plasma cells.
Surface Ig may be detected by use of anti-Ig antisera
(Fig. 5.15).

Receptors for Fc. B cells and K cells (see below)
have surface receptors for the Fc part of IgG which
has been aggregated by heat or complexed to an
antigen. Fc receptors may be demonstrated by the
binding of antibody-sensitised red cells to form ros-
ettes (Fig. 5.16) or fluorescein-Iabelled antigen-anti-
body complexes. Some T cells also develop receptors
for the Fc of IgG, and these are also a feature of
monocytes, macrophages and polymorphonuclear
leukocytes. Monocytes and polymorphs and some B
cells also bind complement component C3b. On in-
cubation in vitro, some T cells develop receptors for
the Fc part of IgM.

Receptors for red cells. Human thymocytes and T
lymphocytes are capable of binding sheep red cells in
vitro to form rosettes (Fig. 5.16). This is a chance
finding, the significance of which is obscure.

In our experience, approximately 70 per cent of
human blood lymphocytes form rosettes with sheep
red cells; about 28 per cent form Fc rosettes with
antibody-sensitised red cells, and of these rather less
than half are B cells (positive for surface Ig) and the
remainder ('null' cells) include the K-cell population
(p. 152).

Fig. 5.15 The demonstration of surface Ig in
human B lymphocytes by immunofluorescence,
using labelled anti-Ig. Surface Ig is seen in four cells:
it is forming aggregates on the cell surface, and in
the upper central cell exhibits 'capping' (p. 125).

5.16 Use of rosette formation to detect lym-
phocyte surface markers* a, a T lymphocyte binding
sheep red cells, b, a lymphocyte binding (chicken)
j$d cd!s sepsitised with IgG antibody, indicating
IbaStije lymphocyte h^as siirface i^eceptofs for the Fc
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Electron microscopy reveals differences between T
and B cells, but some cells have features intermediate
between the two.

The long-lived recirculating
lymphocytes

In their experiments on rats, Gowans and
others (p, 115) showed that when thoracic duct
drainage was continued for several days, the
number of small lymphocytes in thoracic duct
lymph fell rapidly and the lymph nodes and
spleen became partially depleted of small lym-
phocytes. They also showed that lymphocyte
depletion was prevented by re-injecting the
lymphocytes intravenously, and that when the
cells were radio-labelled before return to the
animal, most of the labelled cells reappeared in
the thoracic duct lymph within the next few
days. It was thus demonstrated that large num-
bers of small lymphocytes recirculate continu-
ously between the blood, secondary lymphoid
tissues and major lymphatics. This has since been
shown to apply also to the mouse, sheep, bovines
and man. Curiously, recirculation of lym-
phocytes is much less apparent in the pig.

Normally, about 80 per cent of the thoracic
duct small lymphocytes are T cells and the rest
are B cells. In thoracic duct drainage, the
number of T cells removed falls rapidly, while
the fall in numbers of B cells is much slower.
Correspondingly, the lymph nodes, spleen and
blood are depleted of T cells rapidly and of B
cells slowly. In the mouse, this difference in
depletion rate has been shown to be due partly
to the greater rapidity of T-lymphocyte re-
circulation, and partly to the longer lifespan of
T cells. By contrast, B lymphocytes recirculate
more slowly and have a shorter lifespan,

The pathway and lifespan of recirculating T
lymphocytes

The recirculating pathway of T lymphocytes
has been elucidated by Parrott and de Sousa
(1971) and other workers, usually by injecting
intravenously lymphocytes radio-labelled with
3H-thymidine or 3H-uridine (which is incorpor-
ated into RNA) and following their distribu-
tion in the body by autoradiography of tissue
sections or sjnears. Such experiments have
shown that T lymphocytes in the blood gain
entrance to the lymph nodes by migrating